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Project Summary:
Communications techniques and performance models are devised for communications networks in which mobile
platforms, volatile traffic patterns, and interference are significant features. The main focus is on network
organization and control configurations that support communications among semi-autonomous mobile platforms.
Example platforms can support data gathering sensors and communications equipment aboard guided or
maneuverable space vehicles, satellites, aircraft, ships or ground vehicles or persons. Network configurations with
limited and/or shared communications resources are considered. Analytical models are devised to characterize
major performance issues. Matters of concern include maintaining network connectivity with mobile platforms
that have active communications links, methods for allocating communications resources to gateways, dynamic
assignment of resources and access rights. Topics investigated have included: acquisition of spread spectrum
signals, low-delay channel access protocols, call hand-off schemes, telecommunications traffic performance of
mobile networks, computation vs. communication considerations, high speed packet switching, and aspects of
self-organizing communications networks. A new framework has been developed that is based on the notion of
multi-dimensional birth-death processes and which permits formulation of analytically tractable models for
mobile communication networks that incorporate a considerable amount of physical complexity. The result is
that teletraffic performance charactersistics for many systems and alternative schemes can be numerical computed
(rather than simulated by brute force Monte-Carlo type techniques). The results of the research provide
increased understanding of effective techniques for rapid, reliable and ubiquitous communications among mobile
users. Extensive publications of the work have been presented in the technical literature. A patent application
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